Sleep is needed by the human body so that the performance of body remains optimal when the body is awake, especially during work. Informal workers often work without clear regulations, with inadequate equipment and poor work environment, and pay little attention to occupational health and safety factors. The existence of large work demands with unclear work system arrangements will certainly result in a mental workload in these workers. The objective of this study was to determine the relationship between mental workload and sleep patterns of workers in the informal garment sector.
INTRODUCTION
Sleep is needed by the human body so that the performance of the body remains optimal when awake, especially during work. During sleep, the body will form and regenerate its cells, support brain function, and replenish bodily energy. Sleep quality is an important clinical construct for being healthy. Poor sleep quality can be an important symptom of many sleep disorders and other medical diseases and may even directly lead to increased mortality. (1) Workers with a sleep duration of less than five hours will experience more stress than do those with an adequate sleep duration. There is a greater awareness of high stress in younger workers, specialized workers, office workers and those with mid-high household income. (2) The Centers for Disease Control and Prevention, after an analysis of the data from the Behavioral Risk Factor Surveillance System (BRFSS) for the years 2013 and 2014 in 29 states of the USA, found that the highest prevalence of inadequate sleep duration was in production workers and health personnel. (3) Sleep disorders cause the loss of 1.2 million workdays, so that it is estimated that for each worker who has less than six hours of sleep, a total of 226 US dollars must be added to the US economic budget. (4) Sleep deprivation and drowsiness are the workers' main health problems that may result in increased morbidity, work-related errors, occupational accidents, absenteeism, and decreased work productivity. (1, 2) The precipitating factors of sleep disorders may arise from the work environment, such as the shift work system, work requirements or workloads, and also from individual factors, such as age, gender, life style, current illness, inadequate resting time on workdays, and family and social environment, such as marital status and activities of daily living. (5, 6) In the modern worker's life, there is increased work insecurity and mental workload. Mental workload is a set of factors that affect the mental processing of information, providing decision making and individual reactions in the workplace. (7) A study involving 656 US students showed that a higher mental workload is associated with lower overall sleep quality. (8) A study on 243 healthcare office workers indicated that mental workload is significantly associated with sleep quality. (9) A Japanese study on 5951 male and 1500 female government office workers found that the gender difference in insomnia depended on the type of work and the family characteristics of the workers themselves, where significant gender differences in insomnia were not found among shift workers, subjects engaged in 6 h per day or more of VDT work, those with high job strain, those who did household tasks for 1 h per day or more, and those living with persons who needed care and support. (10) In Indonesia, a study on 259 firemen found 111 persons (42.9%) with insomnia associated with excessive qualitative and quantitative workloads and residential areas near sources of noise. (11) Heavy workloads, in addition to a delay of sleep onset, also cause a homeostatic sleep response by increasing subjective fatigue and drowsiness, and reducing the time of awakening after sleep. (12) Individuals with a constant heavy workload will have a poorer sleep quality than workers with a low/moderate workload. However, the sleep quality does not decrease and work-related perseverative cognition does not increase over time for individuals experiencing stable high job demands. (13) According to the Indonesian Central Bureau of Statistics, there are in total 73.98 million (58.22%) informal workers and 41.78 million formal workers. Of 127.07 million working persons, 7.64% are categorized as semiunemployed and 23.83% are part-time workers. (14) Previous studies have more frequently focused on formal sector workers, and there is a lack of information on studies involving informal workers. The present study aimed to determine the relationship between mental workload on sleep quality in informal garment workers.
METHODS

Design of the study
This observational cross-sectional study was conducted in one village (kelurahan) of West Jakarta, from December 2018 to May 2019.
Study subjects
The study subjects were informal garment workers from one kelurahan of West Jakarta who met the inclusion criteria and agreed to participate in the study. The exclusion criteria were: persons with affective disorders (depression), anxiety, or chronic disease and those consuming antidepressants, narcotics, diuretics, beta blockers, or caffeine. The required sample size was calculated using the formula for the sample size of a cross-sectional study, with α of 0.05, prevalence of poor sleep quality of 42.9% (15) and anticipated drop-out of 10%, yielding a total of 225 workers. The subjects were selected by consecutive sampling and all subjects signed an informed consent form.
Data collection
Data were collected using three questionnaires as assessment instruments, namely a demographic characteristics questionnaire, the Rating Scale Mental Effort (RSME) questionnaire for mental workload, and the Pittsburgh Sleep Quality Index (PSQI) questionnaire for sleep quality.
The demographic questionnaire comprised questions such as gender, age, education, type of employment, work duration (work period), length of employment, resting time and work wages. The Pittsburgh Sleep Quality Index (PSQI), developed in 1989 by Buysse and coworkers, (16) has seven domains for evaluating sleep quality or sleep degradation during one month. The domains are subjective sleep quality, sleep latency, sleep duration, habitual sleep efficiency, sleep disturbances, use of sleep medications and daytime dysfunction. The total PSQI score has a value of 0 to 21, being the sum of the point values for the seven domains, each question yielding point values of 0 to 3. High scores indicate bad sleep quality and low scores indicate adequate sleep quality. A person with a total score of more than 5 has a clinically poor sleep quality. The PSQI has been used successfully in a recent study. (17) The mental workload is evaluated subjectively by constructing a psychometric scale to measure the mental workload based on the worker's or respondent's subjective perception, using the Rating Scale Mental Effort (RSME) instrument, in which the respondent is asked to evaluate his or her effort to complete the assigned work on a scale of 0 -150, the score of 0 indicating no effort whatsoever and the score of 150 indicating extreme effort. (18) 
Statistical analysis
The data were entered, coded, processed and analyzed using SPSS version 21. The results of the test on normality of the data showed that the collected data were normally distributed. For the categorical variables, the frequency and percentage was calculated, whereas continuous variables were summarized using the mean and standard deviation and analyzed by multiple linear regression. A p value of <0.05 was considered statistically significant.
Ethical clearance
This study received ethical clearance from the Commission on Research Ethics, Faculty of Medicine, Trisakti University, under no. 139/ KER/FK.
RESULTS
The respondents were informal garment workers, comprising 136 males (60.4%) with mean age of 33.31 ± 11.14 years. The education of the workers was predominantly elementary school (48.4%) and junior high school (40%), with mean RSME of 79.64 ± 27.55, and mean PSQI of 79.64 ± 27.55 (Table 1) . Table 2 above of the results of the multiple linear regression analysis shows that mental workload is significantly associated with sleep quality, but gender and age are not significantly associated (β=0.016; p=0.012).
DISCUSSION
Our study results showed that heavy mental workload reduced sleep quality in informal garment workers. Psychological occupational hazards such as long work duration, heavy mental workload, inadequate work control, inadequate wages, discomfort during work and problems in regulation of work organization, are associated with increased sleep disorders in workers throughout the world, potentially causing various cardiovascular, cerebrovascular and mental health disorders among the workers. (19) Heavy mental workloads and long work duration interferes with health and causes the workers to leave the workplace. (20) A B C According to the present study there was a positive correlation between performance/work results and drowsiness, so that this should become a matter for consideration of the work assignment to be given, and the specific capacity of workers in completing the work, because of its individual nature. If the workers are incapable of completing the assignment then there will be a cumulative physical work fatigue in the form of reduced capacity of the muscular system and mental fatigue in the form of reduced alertness. (21) In Table 2 . Multiple linear regression between occupational variables and sleep quality the present study it can be seen that with the large reported number of cases of occupational accident, where 143 workers (63.6%) ever had an occupational accident, but the results of the analysis did not show a significant association with the sleep quality of the workers. The majority of the workers had extremely long working hours of more than 8 hours per day, so that they worked until late in the night, which if occurring continually, will interfere with the body's circadian rhythm, such as disturbing the sleep pattern. Continual physical activity during work causes musculoskeletal pain and interferes with sleep. (22) A different study showed that older workers do not have sleep problems with the passage of time, in contrast with younger workers. Aging has a positive effect on the occurrence of fatigue and sleep, both of which are related, where the need for sleep decreases with age. (23, 24) From the results of multiple linear regression analysis, the characteristic of the respondents, in this case gender in relation to sleep quality, turned out to be not significantly associated. Similar results were found in a Japanese study, where the effect of gender on the occurrence of sleep disorder is also influenced by the shift work system, computerrelated work, household work, and care for the family, that must be performed more by women, in comparison with the biological differences between males and females. (10) Another study obtained different results, where women showed decreased sleep quality, possibly caused by high sensitivity to psychosocial stress and changes in the body's circadian rhythm. (24) A study on hospital nurses in China found that sleep disorder is statistically associated with gender, age, work duration, and night shift. (9) The high degree of stress will decrease sleep quality due to increased sleep disturbance and interference with activities of daily living. (25) The role of polymorphism of the receptor gene 5-HTR2A is also associated an individual's sleep quality, and will add to the cumulative effect on sleep quality. (26) Work load increases the risk of poor sleep quality, (9) and its effect will be worse in workers with a specific gene polymorphism. (23) Low sleep quality was significantly associated with lower morning cortisol secretion. While job strain had no main effects on the cortisol reactivity there was a significant interaction effect between the input variables on morning cortisol secretion. These findings tentatively support the hypothesis that lack of sleep for workers with high job strain may result in a flattened diurnal cortisol reactivity. (27) However, other studies state that sleep quality does not decrease and work-related perseverative cognition did not increase over time for individuals experiencing stable high job demands. (13) The Swedish Longitudinal Occupational Survey of Health states that the findings of this cross-lagged analysis indicate a weak effect of demands on later sleep disturbances, an effect of sleep disturbances on later ratings on social support, and reciprocal relationship between awakening problems and work characteristics, they suggests that there are reverse and reciprocal causal relationships, in addition to associations in the usually hypothesized direction, between work characteristics and sleep problems based on a 2-year time lag. (27) A decrease of 25% of weekly work duration without reducing work pay, had positive benefits on increase in sleep duration, reduced drowsiness and incidence of stress during work days and holidays. (28) The work condition should be improved and mental workloads should be adjusted so as to not disrupt their sleep status. (6) This study has several limitations, firstly, the cross-sectional design of the study did little to describe the cause-and-effect relationship between mental workload and sleep disorder. Secondly, the measurement of mental workload and sleep quality was subjective, although RSME is a good index to evaluate the mental workload because of its acceptable correlation with another such as NASA TLX (Task Load index). (29) PSQI reflects mainly sleep quality on workdays. (30) Further studies using objective measurements of sleep quality could be a next step to understand how these relationships are intertwined. Additionally, studies on sleep disorders of workers that investigate how sleep quality differs on workdays when compared with work-free days might help us to understand how these patterns might be clinically relevant. Finally, this understanding might foster purposeful solutions to improve sleep quality and health.
CONCLUSIONS
This study found that heavy mental workload increases poor sleep quality in informal garment workers. To improve the health and productivity of the workers, requires the education and the realization of both the workers and the proprietors in the informal sector about adequate sleep for the workers.
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